
COK53 COB6TCKHX 



rOCVAAPCTBEr^l^ KOMHTET 

HO M306PE TEjMUflM * OTKPUTW9M 

flPH TKHT CCGP 



<5D5 



Sii«, 1749267 A1 

C 21 D 9/08 0 2' 0 ^'1/00 



OF! HC AH ME H30&PETEHMfl 

K ABTOPGKOMY CBI/mETEflbCTBy 



1 

(21) 487580V02 

(22) 22.10.90 
(46)23.07.9lBion. Ns 27 

(71) BcecoKxjHMfi MayMHa-wccneAOBdTcntcKM« 
vi npoeKTHUft wHcmryT no xpen/ienwio ckb3- 
*i/ih m 6ypoewM pacTBopaM "BypeHwe" 

(72) B.n.nahKOB. BAJOpbee, B.T.Hvikvithoh* 
•co, A-n n!onpaBKa. M.B.Poro*WHa m 
A.T.flpwtu 

(56) nareMT CUJA M? 3487673, km. 62-282, 
1979. 

CaewH r.A.BonOMeHfc^e Tpy6. - M.: MCTa* - 
/lypmw. 1982, c. 89-92. 

UJypynOa AX, <Dpefc6epr M.A. ripow3BOA- 
ctbo Tpy6 3KOKOMwMecicwx npo<t>Miieft. - Ceep- 
Aaobck: Mera^AyprM3AaT, 1963. c. 221-225. 



(54) CnOCOB W3rOTOB/lEHl4fl rOcDPUPO 
BAHHOrO CTAJIbHOrO 11/lACTblPfl 
(57) CytUMocTb M3o6peTeHH<*: TepMoo6pa6oTKy 
n/iacTwpfl TOKaMM bwcoko* ***CTOTbi ocymecT- 
b/?rk>t nocne ro<t>pMpoBaHM». a cM330MHbia 
c/ioft hbhocat nooTOpHO noc/ie ox/i3*Aeni4a. 
npeA^araeMU^ cnoco6 no3aon«eT 3a c^er no- 
BUuieHtin n/iacTMMMUx cboACtb MeTanna na- 
AexHO o6ecneMHtb repMe™3aui*K5 
peMOHTMpyeMoro ysacTKa cKBaawwu. 1 Ta5ii. 



l/l306pereHvie otmocwtc* k o6pa6once ne- 
Taiina A3B*fc hv<eM » B nacTHOCTrt k TexHonorwvi 
M3r<rroa/ieHHR fo<t>pnpoB8MHux rpy6, 

Ochobmwmw onepauHflMM e TexHonorMse- 
ckom npouecce MarOTOBneHwa tohkoctchmux 
fo<t>pMpoBaMHMX Tpy6 »B/!AeTC« xonoAHan Ae- 
<jK>pMai4v«*.*HanpKMep eoiKweHtne vi npoicaixa 
tpyfc, xwMw^ecicaK o5pa6oTxa. tepMH^ecua* 
oGpa6oTKa a** chatm» oct3tomnwx Hanp«xe- 
hvih 4 B03HwcaK>uivix b pe3y/*bTaTe Ae4>opwia- 
miw u npo4i*v»MpOBaHMii mctoaom Ndtcaxitvi. 

W3B€Ct9H COOC06 H3rOTOBflCHWfl Tpy6 c 

npoAonbH^MW ro<t>p3M* nyreM AayxSTannoro 

<t>0pMOB3HWP Tpy6w-33rOTOBKW. npWMBM Ha 

nepaoM 3T*ne ee rtx^pwpyiOT paAwa/ibHUMW 

yCM/lMRMM. a H8 BTOPOM 3T30e o6**M3lOT B 

npo<t>w/iwpoaaMMOv4 BO/ioxe. 

OAHaico »o3Hw»caiftiuMe b pe3yflbT»Te 

CMWHOfl A^4>OpM3UHt1 0CT3T0H H bl 6 HanpHXB- 

hm* Me A3»07 AocraTOMHOM nonepe<4MOA HpOM- 

NOCTW, M«Tan/l CT3HOBMTC« XpyfllCWM M 



HenpviroAeH b xaMecTBe .macTbipa npn pcmon- 

7B 06CaAH0ft KO/IOHHW 8 CKBaXlAHC 

/Inn cm«tm» ocTatOHHbix Manp»*eHM* xpy- 
6wnoABCpra»OTTepMWMecKOft o6pa6oTKe - ot- 
xwry s nenax Twna nCO-06 w/ia r ^O-09 w 
nony*eHw« Ma Tpy6ax otcvictio* nneniot, bw- 
no/iHfliomev! 4>yMKUMn noAMa30MMoro noKpw- 
tmr w o6noAaioiue^ AOCTaTOMHOM 
nopwcrocTbio w aACOp6nnOHHOtf cnoco6no- 

CtbK> K CMB3XC 

MsBecreM Taic^e cn6co6, npw kotopom 
TOMKOCteHMbie npo<J>MnbHbie Tpy6w npaa^T 
pacTfi)KdHMBM m pa3A3^e« c MarpeaoM »a 3neK- 
TporepMWMecxoM o6opyA068Hnn. CHasa/ta 3a- 
raroaicy Tpy6w narpeaaiOT roxaM^ 
conpOTMBWHMfl ao TQMnepaTyp* OTxvira. a 
3BT8M nocne ox/iaxAeHMJi pa3Aa»or opn noMO- 

HeAOCraroK cnoco6a 3aK/iK>MaeTC» ft tom. 
HTonpft Hano^eHnw nnacTwpa w3 H^oToxc^en- 
hwx Toy5 MO*eT npowcxoAwTb p33pue no 
npO<t>^bHOft oDpaayiomevV 3 npw «ano>*<ehiwn 
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n/»acTwp« M3 OTo*weMHWx Tpy6 c nocne/iyKr 
iumm ro4>pn:poeaHneM mojkot npOHCxOA"** 06* 
pa3oeaHne.MtflKpo7peiuMH bo enaA^nax w Ha 
ewCTynax npoAOnbHbix ro<J>p npw Aec^opMaun" 
nx AO uwnvtMAPwsecKOri <t>opMw, xorAa ee nnOT- 
ho npw)KMMaiOT (HaxaTbisa^OT) AopHwpy»ou;e^ 
ronoBKO* k BnyTpeHMei^ noBepx«ocTu o6caA" 
ho* xonoHHW. B pe3y/itTare ne o6ecneHwea- 
ercft HaaetfHOCTb repM6TW3auviu n3-aa 
HM3KOA nnacTWMHOc™ Meiannfl ro<t>pnpoeaH- 
HOro nnacTbipa, 

Uenbio n3o6pereKM« aBnAeTCfl noewiue- 
Hue HanewHOc™ repMeTW33uvivi o6caxceKMOi?i 

CKB35KMHU nyTeM nOBblUieHMfl nnaCTMMHOCTW 

MeTanna nnacrbipa, 

CyiUHOCTt M3o6peTeHUfl saxmonaeTca b 
tom, mto TepMOo6pa6oTKy xoxaMU bmcoxow Ma- 
ctotw ocyweCTB/iaiOT nocne ro<t>pMpOBaHua. a 
. 3aTeM noBTopHO ManocflT CMa30MHbi* cnov\. 

B pe3y/ibTaie 3HaKonepeMeHHbix Ae<l>op- 
MauuA, KoyopbiM noAoepraeicw MeTanna Tpy6 
npw ro^p^pOBaHiui xax b npouecce M3roTOB- 
iicMMfl nnacYupetf. rax m npu paaAane b npo- 
uecce ycTanoBKvi b ckb3>khh3x. nponcxoAnT 
3naMMTer»bHoe ynpoHHenne MeTanna. npwMCM 
Haw6onbiutfe 3H3MeHn« ynpOMHeHU* npuixoA- 
juca Ma BnaAnHW ro<t>pwpoBaHHbix Tpy6. 

M3MerteMne TaepAoc™ (Hv) CTanw Mapxu 
10 npu fepMoo5pa6oTKe. ro<J>pwpoeaHiw w 
pa3Aa^e rinaCTupa noKa$ano a Ta6/wue. 

U13 ra6nviubi bwaho. mto TBepAOCTb MeTan- 
na nnacTb»pa nocne pa3Aa»w o ofccaAHOft Tpy- 
6e AOCTviraer Haw6onbUJMx 3HaMeHt*ft, ecnw 
nnacTwpb waroTaenvtBanca via neTepM006pa- 
6oTaHHOfi Tpy6w. flpw wt3roToeneHHM nnaCTW- 
peft ua npeAeapure/ibHO TepMoo6pa6oTaHHbix 
Kpyrnwx rpy6 npw ro^pMpOBaHMM TBepAOCTb 
MecxofibKo cHn*aeTcs no cpasMennK) c HeTep- 
M0o6pa6oTaHKbiMn aaroToexaMK. ho nocne 
p33AaHW TBepAOCTb ao3pacTaer non™ ao t o& 
xe eenuvwHw. mto h 6e3 TepMOo6pa6oTxw. Ro- 
cne YepMunecKoa o6pa60Tkw ro(t>pwpo83HHwx 
Tpy6 c warpeeoM tok3mu ©ucoxovi mbctotw 
TBepAOCTb mx CHUwaeTca 3HanwTenbH0, a no- 
cne pa3AaHM ona Menbiue. mcm y MeTepMOo6- 
pa6oTdHHbix. 

B oTmmwe ot neMnoro wnw ra3oaoro na- 
rpeaa npu o6pa6oTKe aaroTOBxw toxsmvi bwco- 
xoa MacTOTw npovicxoA^T He3MaHMTenbHoe 
M3MeneH^e <>opmu ee npo^wna. Ha noaepXHo- 
ctm Tpy6u o6pa3yeTc« tohkw* cnofl oxanwHbt, 
KOTOpwM He oTcnaMBaeTc» b npouecce Ae<t>op- 

MBUMM - f)a3AaMM. Cm330MHWW COOM H3HOCWT- 

CP na BHyrpeMHiOfO noBepxHOCTb 
OTOK^eMHbix npoAonbHO-ro<J>pvipoBaHHbix 
Tpy6 nocne nxoxna>KAeHW«. On npenoxpanneT 

BHyTpenniOto nOBepXMOCTbOT KOpp03HOHHOrO 

paapyuiennw a npouecce axcn/iyaTaunn M CHi1 * 
McenMn oceowx ycwnnw a npouecce pa3AaMM 
nnaCTbtpert. 



0 p w m e p /ln» peMOHTa o6c3ahoh ko- 
noHMbi A^aMeTpOM 1 46 mm c toaiuhhom ctchxh 
8 mm nnacTbipb n3roraannB3K)T M3 tohkoctcm- 
hom Tpy6w /i^aMerpOM 130 mm c toauumho^ 
5 oeHKH 3 mm n3 CTanvi MapM* 10. AnwHa Tpy6w 
9-11,5 m. 

Ha BHyTpeHHio»o noaepxHocTb Tpy6w na- 
HocaT cnovi rpa<}>nTOBOi4 vinvi Apyrow CMa3Kw. 
npeAHa3H3MCHHOi?t ah« CHMxeHMH ycn/inw ro<|>- 
10 pupoB3Hwfl. To^pvipoeaHwe uwnviHApMMecKo^ 
TpyObt npon3BOAPT na cneuvianbHow ycTaHOB- 
xe nepea ponHKoeyxj ronoexy c BnyTpeHHew 
npo4>wnbHO^ onpaexofl. HonyMaeTCfl npOAonb- 
HO-ro<l)pvipOBaHHa» Tpy6a c HapyxHWM A^a- 
15 MeTpOM 116MMt4MncnoMfo<t>p6Mnvi8. 3aTeM 
npon3BOAnTc« pnxToaxa ro^pupoaaHHOM Tpy- 
Gbi nocne OTpesxn ee na 3aAanHyio An^Hy. 

3aTeM npon3BOA^»TCR TepMUMecxaw o6pa- 
6oTKa npoAonbHo-ro^pwpooaHHoti Tpy6w - 
20 HopManHsauwH c narpeeoM TOxaMw bwcoko^ 
MacTotbi na yCTatioaxe BHT 30/6. Hpvi stom 
npoAonbHO-ro<t)pwpOBaHHafl Tpy6a ycTanao- 
nueaeTCfl ropviaortTanbMO Ha po/iwxoBbix ono- 
pax n c onpeAeneHHOrt cxopocTbK) 
25 npoAB^raeTCfl nepe3 WHAyxTOp. 

Oxna>XAeHiie Tpy6bi npow3BOAv»Tca Ha 
eo3Ayxe. CM33xa. xoTopaa 6btna nanecena ne- 
peA ro^pupoeaHneM. ewropaeT. 

Tax xax a cxoa>KHHe npn ycTaHoexe nna- 
30 CTbipfl a MHTepBane peMOHTa npon3BOA^TCP 
pa3A3Ma nnacTbipA ao xpyrnon <J>opMbi n npvs- 
>xaTv»ft k CTeHxe o6c3ahow Tpy6w. to npw stom 
B03HwxaiOT 6onbUJ^e KOHTaxTHbie Harpy3*n 
MejKAy nnacTwpeM v\ wHCTpyMeHTOM An* p33- 
35 A3mh. £n* CHuxennA 3T0X H3rpy30X na anyT- 
peHMtoio nosepxHOCTb nnacTwpq h3hocmtc» 
BTOpwHHo CMaaoHHWM cnoii, xoTOpww cnyxcwT 
xax Ann cnn^eHW* ycunMCi, B03HnxaK)mMx npw 
pasAa^e nnacrbipfl. Tax w a/»« npeAOxpaHeHwa 
40 3toA nOBepxHocTin ot xoppo3wOHHoro pa3py 
luenw^ b npouecce axcnnyaTaunw. 

Co^eTaHne TepMnsecxoii o6pa6oTKM n/ia- 
CTwpefl nocne ro^pupoeaHM* w hz*scmm 
CMaaoMHoro cnofl na BHyTpeHHioio noae^x- 
45 HOCTb nocne TepMMMecxoft o6pa6oTXw no3BO- 
n»K>T noewcuTb nnacTMSHOCTb MeTanna 
nnacTup o6ecneMMTb 6naroAap* 3TOMy na- 
Ae*H0CTb repMeTM3au^n peMOHTupyeMOvi 
* cxaaxviHW. 

50 

ct> opMyna M3o6peieHHR 



Cnoco6 waroTOBneHMA ro4>pwpOB3MHoro 
CTanbHoro nnacTwpfl. npenMyiueciBeHHO an» 
55 peMOHTa o6ca>xeHHoA cxBa^c^HW. BxniOM3»o- 
iUUM TepMOo6pa6oTxy aaroroaxw. Hanecenne 
CMa30MHoro cno« na BHyTpeHH*o*o nOBepxnocTb 
3aroTOBxw m ee ro^pvipoeaHue. oTnuinaiomH^ 
c a T6M. ^rro, c uenbK) noebiiuCHHs h3Ao^hoctu\ 
repM£TYH3auvin o6ca>xeHHOCt ckb.ihcmhw nyreM no- 
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BbiuieHvt* nnacTMHMocTvi MeTa/ina n/iacTwp«. ocymeCTB/iflicrr nocne ro<J>p^poeaMUP. a saie™ 

TepM006pft60TKy TOKdMH BblCOKOfl MaCTOTM nOBTOpHO H8MOCKT CM830Shblri C/lO*. 



HCXOAHOe COCTOfl- 




8 ha o6ds6otkh 




Hue MflTcpMana 


AO rO^pMpOBBHMM 


floc/ie ro4>p«po 


TepM005pa60TKa 
nocne ro<t>pnpoB3- 
mmp (HopMannaa- 
UMfl) c narpeBOM 

TOKflMH BWCO" 
KOW SaCTOTbll 




Be3 TepMOo6pa- 

60TKW 


1570 


1750 




2020 


C TepMOo6pd6or- 


1350 


1660 




1966 


6ea TepMoo6pe- 

60T*H 


1570 


1750 


1350 


1750 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 
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that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin-walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel Tube length is 9-11.5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 1 16 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns 5 and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 

heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 
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